Endogenous hemichannels play a role in the release of ATP from Xenopus oocytes.
ATP is an electrically charged molecule that functions both in the supply of energy necessary for cellular activity and as an intercellular signaling molecule. Although controlled ATP secretion occurs via exocytosis of granules and vesicles, in some cells, and under certain conditions, other mechanisms control ATP release. Gap junctions, intercellular channels formed by connexins that link the cytoplasm of two adjacent cells, control the passage of ions and molecules up to 1 kDa. The channel is formed by two moieties called hemichannels, or connexons, and it has been suggested that these may represent an alternative pathway for ATP release. We have investigated the release of ATP through hemichannels from Xenopus oocytes that are formed by Connexin 38 (Cx38), an endogenous, specific type of connexin. These hemichannels generate an inward current that is reversibly activated by calcium-free solution and inhibited by octanol and flufenamic acid. This calcium-sensitive current depends on Cx38 expression: it is decreased in oocytes injected with an antisense oligonucleotide against Cx38 mRNA (ASCx38) and is increased in oocytes overexpressing Cx38. Moreover, the activation of these endogenous connexons also allows transfer of Lucifer Yellow. We have found that the release of ATP is coincident with the opening of hemichannels: it is calcium-sensitive, is inhibited by octanol and flufenamic acid, is inhibited in ASCx38 injected oocytes, and is increased by overexpression of Cx38. Taken together, our results suggest that ATP is released through activated hemichannels in Xenopus oocytes.